The modelling of tokamak scenarios requires the simultaneous solution of both the time evolution of the plasma kinetic profiles and of the magnetic equilibrium. Their dynamical coupling involves additional complications which are not present when the two physical problems are solved separately. Difficulties arise in maintaining consistency in the time evolution among quantities which appear in both the transport and the Grad-Shafranov equations, specifically the poloidal and toroidal magnetic fluxes as a function of each other and of the geometry.
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The modelling of tokamak scenarios requires the simultaneous solution of both the time evolution of the plasma kinetic profiles and of the magnetic equilibrium. Their dynamical coupling involves additional complications which are not present when the two physical problems are solved separately. Difficulties arise in maintaining consistency in the time evolution among quantities which appear in both the transport and the Grad-Shafranov equations, specifically the poloidal and toroidal magnetic fluxes as a function of each other and of the geometry.
The required consistency can be obtained by means of iteration cycles which are performed outside the equilibrium code and which can have different convergence properties depending on the chosen numerical scheme. When these external iterations are performed, stability of the coupled system becomes a concern. In contrast, if these iterations are not performed, the coupled system is numerically stable, but can become physically inconsistent.
In this paper a novel scheme is proposed, which assures stability and physical consistency among the same quantities which appear in both the transport and the magnetic equilibrium equations. The convergence is obtained very rapidly and the scheme is proven to be intrinsically stable. This new approach consists in choosing the poloidal flux as the invariant during the equilibrium computation. The proposed scheme is implemented in a newly developed version of the ASTRA transport code [1] , which is coupled to the SPIDER equilibrium code [2] , in both prescribed and free-boundary mode. This new package is presented here for the first time.
The ASTRA-SPIDER coupled system is then applied to the specific study of the modelling of current ramps in ASDEX Upgrade discharges.
